Summary. In guinea-pigs absorbing 0\m=.\1 mg or more progesterone daily from solid, subcutaneous tablets, follicles grow and regress normally as do existing corpora lutea, but ovulation is completely inhibited. The uterus, in the absence of cyclic changes, is continuously stimulated by ovarian oestrogens in progesterone-treated animals. It enlarges, sometimes becoming enormous, and shows various pathological changes.
INTRODUCTION
Lipschutz (1950) and others have emphasized the differences between pituitaryovarian relationships in the guinea-pig and those in rats and mice. The present experiments on the effects of progesterone and other substances in non-pregnant and pregnant guinea-pigs were planned to provide information on the control of ovulation and the functional corpus luteum together with the accompanying changes in the uterus and vagina.
MATERIAL AND METHODS
These were the same as in previous work (Deanesly, 1963 (Deanesly, , 1967 . Compressed tablets of progesterone and testosterone propionate of known weight were placed under the skin and were dried and reweighed to the nearest mg or tenth of a mg at the time of removal, so that the average daily absorption could be calculated. In other animals progesterone was injected subcutaneously as a 10 mg/ml solution in arachis oil. Ovaries were examined at autopsy, fixed in Dempsey (1937) in guinea-pigs. Luteinizing hormone (100/ig nih-lh-s10) injected subcutaneously could induce ovulation in the experimental females (PI. 1, Fig. 2 ) as in normal cyclic ones (Deanesly, 1966a) .
Inhibition of ovulation by exogenous progesterone has been recorded in rats, mice and other species (Rothchild, 1965 (Lipschutz, 1950) . Earlier Nelson (1936) had described fibroblastic proliferation in guinea-pig uteri after long-term treatment with oestrogens.
In the progesterone-treated animals with ovaries containing large follicles, sometimes of oestrous size, the uteri were probably reacting to a continuous secretion of ovarian oestrogen. This contrasts with the cyclic secretion in the normal female, evidenced by the low, luteal phase vaginal epithelium which only proliferates just before pro-oestrus (Deanesly, 1966c) , especially in the final 24 hr when the follicles undergo their maximum enlargement (Dempsey, 1937) . In the experimental females the vaginal epithelium was always deeply mucified (PI. 2, Fig. 11 ) as would be expected with a combination of proges¬ terone and endogenous oestrogen (Deanesly, 1960) .
Corpora lutea
The effects of progesterone on existing cyclic corpora lutea were examined in seven females. In the first three, tablets weighing 103, 89 and 88 mg were placed subcutaneously 2 days after oestrus. Six days later, in mid cycle, the animals were killed and the corpora lutea were examined and measured and found to be normal; progesterone absorption was 5, 5 and 4 mg. Three other cyclic guinea-pigs each received 247 or 248 mg progesterone 4 days after oestrus, the tablets being removed 5 days later. If the progesterone had inhibited or caused regression of the corpora lutea, oestrus should have recurred before the end of the normal cycle (Loeb, 1914; Dempsey, 1937) given 10 mg progesterone in oil by injection daily from Days 9 to 14 and killed 4 days later, had normally regressed corpora lutea, which had not been pro¬ longed by the treatment.
Ovariectomized guinea-pigs Eight ovariectomized guinea-pigs received progesterone tablets totalling 39 to 302 mg over 12 to 76 days ( Table 2 ). The uteri, though somewhat larger than in long-term ovariectomized animals, remained small and appeared normal, apart from the cysts which developed in the epithelium round the lumen. These cysts were similar to the ones described and illustrated by (Heap & Deanesly, 1967 (Parkes, 1966) (Deanesly, 1963) . This is, therefore, the best time in which to test substances, such as ergocornine, which may be expected to interfere with luteal cell secretion (Kraicer & Shelesnyak, 1965 (Table 4) . Corpora were all of normal size, but in two animals the lutein cells appeared somewhat disorganized.
These results differ from those of Aldred, Sammelwitz & Nalbandov (1961) , who injected relatively large doses of progesterone, 8 mg/kg body weight, daily, for up to 25 days from the beginning of pregnancy and reported that the mean diameters of the corpora lutea were below normal. This was not found in the present experiments, nor were the follicles affected. TESTOSTERONE PROPIONATE Tablets were placed in four mated females on Days 9, 10 or 11 after mating and the animals, all pregnant, were killed on Days 20 to 22. Except in the first of these, where the single conceptus showed early signs of regression, corpora lutea were normal in size and appearance (Table 4 ). The ovaries, however, looked unusually small; the stroma was dense and follicles were neither abundant nor large as in normal pregnancy. Average daily absorption or dose (mg) Kraicer & Shelesnyak (1965) reported that ergocornine blocks luteal secretion of progesterone. Six mated guinea-pigs were injected with this substance; the corpora lutea of the four which were pregnant are listed in Table 4 (Rothchild, 1965) . Evidence that the ovaries of the progesteronetreated guinea-pigs are secreting oestrogen is supplied by the deeply mucified vaginal epithelium, similar to that of pregnancy, which requires both hormones for its presence (Deanesly, 1960) . This type of epithelium is absent in ovariec¬ tomized guinea-pigs with progesterone tablets.
Progesterone, in the doses used, appears to have no effect on the develop¬ ment, size or duration of cyclic corpora lutea, which showed neither premature regression nor prolongation. In previously reported experiments on hysterec¬ tomized guinea-pigs (Deanesly & Perry, 1965) , the vaginal opening occurring during the long luteal phase after removal of subcutaneous progesterone tablets was attributed to corpora lutea secretions having been temporarily checked. It is now known (Heap, Perry & Rowlands, 1967 ) that plasma progesterone levels from corpora lutea of hysterectomy are no higher than from cyclic corpora. The vaginal openings presumably occurred because removal of the inhibitory progesterone led to a 'rebound' in gonadotrophin output, followed by increased ovarian oestrogen, corpora lutea activity not being directly affected.
The effects on the uteri of progesterone implanted for a month or longer were not correlated with rates of absorption, but were the reaction to the abolition of normal cyclic changes. The uteri increased in weight, sometimes to a patho¬ logical extent, and appeared to be over-stimulated by oestrogens, recalling those in oestrogen-treated guinea-pigs described by Lipschutz (1950) and others. The implanted progesterone does not protect against these changes, as might have been expected, perhaps because, in the non-pregnant female, progesterone never reaches a high concentration in the blood plasma (Heap & Deanesly, 1967) . Pathological enlargement of the uterus is not found in ovariectomized females with progesterone.
The experiments were completed when references to somewhat similar findings in other species were seen in the literature. Lipschutz, Iglesias, Salinas & Panasevich (1966) observed increase in uterine weight, endometriosis and cystic glands in mice receiving progesterone over 13 months and in six out of twenty-four mice receiving 5-5 µg norethinodrel daily for 18 months. For inhibiting ovulation in mice 30 /tg daily of progesterone will suffice; on a body-weight basis this would correspond to 0-6 mg in a guinea-pig. Zimbelman & Smith (1966) noted the effects of melengestrol acetate, a potent progestagen, on cattle. After 3 months' treatment, during which ovulation was inhibited, the ovaries contained very large, functionally active follicles. The uterine weights and the swelling of the external genitalia and the increased mucus all indicated a high level of circulating oestrogens.
In the experiments with testosterone no pathological changes were observed in the uteri, although ovulation was inhibited as before. This could be attributed either to the shorter experimental periods, as compared with those of Phelps et al. (1938) , or to less oestrogen being secreted from the ovaries than from those in the progesterone series. There appeared to be further gonadotrophin inhibition in this series, presumably of fsh and lh, to judge from the reduction both in ovarian and follicle size. Boling & Hamilton (1939) had similar results after injecting 4 mg testosterone propionate daily.
No evidence was found of corpus luteum inhibition, similar to that described in rats by Kraicer & Shelesnyak (1965) , in either cyclic or pregnant guinea-pigs treated with ergocornine. This may be explained as due to hypothalamichypophysial differences between the two species already shown in their reactions to reserpine (Deanesly, 1966b) and in particular to differences in corpus luteum maintenance.
In pregnant guinea-pigs, the experimental treatments had no obvious effects on the corpora lutea if pregnancy persisted, a result in agreement with the conclusions of Klein (1939) , who found that pregnancy corpora lutea depended on the attached placentae and foetuses and regressed if they were removed, leaving the uterus in situ. Heap, Perry & Rowlands (1967) reported that corpora lutea were maintained normally in pregnancy after early hypophysectomy, and it is natural, therefore, that they should remain uninfluenced by substances affecting gonadotrophin release.
